Cucumisin, a serine protease from melon fruits, shares structural homology with subtilisin and is generated from a large precursor.
Cucumisin is a thermostable alkaline serine protease that is found in the juice of melon fruits (Cucumis melo L.). We have determined the complete nucleotide sequence of a cucumisin cDNA (2,552 nucleotides) and deduced the corresponding amino acid sequence. The open reading frame of the cDNA consists of 731 codons and encodes a large precursor (molecular weight, 78,815) relative to the observed size of mature native cucumisin (67 kDa). Sequence comparisons reveal that cucumisin has several features in common with the microbial proteases of the subtilisin family. The highly conserved sequences to the proximal regions of the catalytic triad amino acids Asp, His, and Ser, together with the substrate binding site in subtilisin, can be found within the deduced amino acid sequence of the protease domain of the cucumisin precursor. Cucumisin is the first known plant protease with such characteristics. Examination of the primary structure of cucumisin revealed that it is synthesized as a precursor, consisting of four functional domains: a possible signal peptide (22 amino acid residues), an NH2-terminal pro-sequence (88 residues), a 54-kDa protease domain (505 residues), which is the active enzyme domain of the 67-kDa native cucumisin, and a 14-kDa COOH-terminal polypeptide (116 residues), which arises by limited autolysis of the 67-kDa native cucumisin. This structure of cucumisin suggests that it is probably synthesized as an inactive precursor.